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Description 
HOSE CLAMP TOOL 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to an apparatus for in- 
stalling a hose clamp. 
[0003] 2. Background Art 

[0004] Hoses are used to make connections between various fluid 
system components. For example, hoses are used to con- 
nect vehicle coolant system components, such as a radia- 
tor or heater core, to an internal combustion engine. 
These hoses are made of rubber, polymeric elastomers, or 
another flexible material. Connections are made by in- 
stalling the hose over a pipe or mating member that ex- 
tends from a fluid system component. 

[0005] a hose clamp is used to hold the hose firmly against the 
mating member to provide a fluid tight seal between the 
hose and the mating member. A hose clamp is generally 
configured as a circular spring steel wire or band with ra- 



dially extending tabs at each end of the wire. The hose 
clamp may be set in a pre-expanded position and glued 
to the outer surface of a hose to facilitate installation. One 
type of pre-expanded hose clamp is the "clipless" type 
that incorporates a latching member for holding the 
clamp in an open position without a separate retaining 
clip. 

[0006] Hose connections are often made in locations that are dif- 
ficult to access, such as near the bottom of an engine 
block. Such locations are difficult to see and inspect. If a 
clamp is not properly engaged, a watertight seal is not 
formed between the hose and the mating member. In the 
case of a coolant system, improper clamping can result in 
coolant leaks, engine overheating, warpage of the head of 
an engine block, and/or engine failure, thereby necessi- 
tating expensive repairs or engine replacement. 

[0007] | n the prior art, pliers were used to grasp and squeeze to- 
gether the tabs of hose clamp to disengage the latching 
member and permit the clamp to move from an open po- 
sition to a clamped or closed position. However, such 
tools did not include any feedback mechanism to confirm 
that the clamp had in fact moved to the closed position to 
secure the hose. 



[0008] Recent efforts to develop a tool that incorporated a feed- 
back mechanism are found in United States provisional 
patent application number 60/417,894 and United States 
patent application number 10/604,955. The tools dis- 
closed in these applications utilize a hook and one or 
more rods to engage and release a clamp. In particular, 
the tool disclosed in United States provisional patent ap- 
plication serial number 60/417,894 unsuccessfully at- 
tempted to utilize a single rod design to release the clamp 
and provide feedback. This experimental tool included a 
single rod with a hook formed at one end. The hook is in- 
serted into a clamp tab. When the user pulls on a lever, 
the hooked rod pulls on the clamp tab and a spring. If 
sufficient force is applied, the latching member is disen- 
gaged, permitting the clamp to move from an open posi- 
tion to a closed position. Disengagement of the latching 
member also releases tension on the spring, causing the 
hooked rod to recoil or kickback past its initial position to 
actuate a sensor, thereby signaling the release of the 
clamp. Such tools released clamps inconsistently and did 
not provide reliable feedback that the clamp had closed. 

[0009] Before Applicants' invention there was a need for an appa- 
ratus to install hose clamps and to provide positive feed- 



back indicating that the hose clamp had engaged the 

hose. Problems associated with the prior art as noted 

above and other problems are addressed by Applicants' 

invention as summarized below. 
Summary of Invention 

[0010] According to one aspect of the present invention, a hose 
clamp installation tool is provided that includes a housing 
having a distal end. A tab is disposed on the distal end for 
engaging a clamp. An engagement surface is disposed 
adjacent to the tab that engages the clamp to release the 
clamp from an open position and allow the clamp to shift 
to a closed position. A sensor detects the shifting of the 
clamp from the open position to the closed position. The 
sensor may be a load cell or a microphone. 

[0011] The load cell may be disposed under a cover that is incor- 
porated in the engagement surface. The cover may be 
adapted to move and transmit a force to the load cell 
when the cover contacts the clamp. The cover may have a 
hardness greater than or equal to the hardness of the sur- 
rounding engagement surface. 

[0012] The microphone may be disposed in an aperture in the 
housing. A perforated cover may be disposed over the 
aperture an positioned near the microphone. 



[0013] According to another aspect of the invention, a hose 

clamp installation tool is provided that includes a tubular 
housing having a distal end. A plurality of tabs extend 
from the distal end for engaging a clamp. An engagement 
surface is disposed adjacent to the plurality of tabs that 
engages the clamp to release the clamp from an open po- 
sition and allow the clamp to shift to a closed position. A 
sensor provides a signal indicative of the shifting of the 
clamp. 

[0014] According to another aspect of the invention, a hose 

clamp installation tool is provided that includes a housing 
having a distal end, an arm disposed on the distal end, 
and a sensor. The arm includes a tab and an engagement 
surface disposed adjacent to the tab. The surface is 
adapted to contact the clamp to release the clamp from an 
open position and allow the clamp to shift to a closed po- 
sition. The sensor provides a signal indicative of the shift- 
ing of the clamp from the open position to the closed po- 
sition. 

[0015] The tab may include at least one beveled side that facili- 
tates engagement of the tab and the clamp. A plurality of 
tabs may be employed that extend in different directions. 
The plurality of tabs may be disposed in a plane. 



[0016] The hose clamp installation tool may also include a power 
source and a transmitter for sending a signal to a receiver 
located apart from the hose clamp installation tool. The 
power source and the transmitter may be connected to the 
sensor and disposed in the housing. An amplifier may be 
disposed in the housing for amplifying the signal from the 
sensor. 

[0017] An output device may be used to provide information to 

an operator based on the signal from the sensor. The out- 
put device may provide an audible signal when the instal- 
lation tool is not located within a predetermined distance 

from the receiver. 
Brief Description of Drawings 

[0018] Figure 1 is a perspective view of a hose clamp installation 
tool and a hose assembly before installation. 

[0019] Figure 2 is a perspective view of one embodiment of the 
hose clamp installation tool. 

[0020] Figure 3 is a section view of the hose clamp installation 
tool shown in Figure 2 engaging a hose clamp that is 
latched in an open position. 

[0021] Figure 4 is a section view of the hose clamp installation 
tool shown in Figure 2 positioned to release the hose 
clamp from the open position to a closed position. 



[0022] Figure 5 is a section view of the hose clamp installation 
tool shown in Figure 2 with the hose clamp shifted to the 
closed position. 

[0023] Figure 6 is a section view of another embodiment of the 

hose clamp installation tool. 
Detailed Description 

[0024] Referring to Figure 1, a conduit 10 and a hose assembly 
12 are shown. The conduit 10 may be part of a vehicle 
component through which a fluid, such as coolant, is cir- 
culated. For instance, the conduit 10 may be part of a 
heating or cooling system component such as an engine, 
radiator, or heater core. The conduit 10 includes a flange 
14 that mates with the hose assembly 12. 

[0025] jhe hose assembly 12 includes a hose 16 and a clamp 20. 
The clamp 20 may be attached to the hose 16 in any suit- 
able manner, such as with an adhesive. In Figure 1, the 
clamp 20 is shown in an open position to facilitate sliding 
of the hose 16 over the flange 14 in the direction indi- 
cated by the arrow. The clamp 20 includes a first tab 22 
and an aperture tab 24. The aperture tab 24 includes an 
aperture 26. A latch 28 engages the aperture tab 24 for 
holding the clamp 20 in the open position. 

[0026] Referring to Figures 1-3, a hose clamp installation tool 30 



is shown. The tool 30 includes a handle portion or hous- 
ing 32, a prying member or engagement arm 34, and a 
sensor 36. 

[0027] The housing 32 may have any suitable configuration. In 

one embodiment, the housing may have a tubular config- 
uration such that the housing 32 is hollow. The housing 
32 may include at least one flat 38 that facilitates grasp- 
ing of the tool 30 and improves ergonomics. In addition, 
the housing 32 may be made of any suitable material, 
such as a polymeric material like nylon or metal. 

[0028] The engagement arm 34 may be disposed at a first end 40 
of the housing 32. The engagement arm 34 may be made 
of any suitable material, such as steel, that can withstand 
the forces associated with releasing the clamp 20. The 
prying member 34 may include one or more tabs 42. The 
tabs 42 extend from the engagement arm 34 and may 
have any suitable configuration. In the embodiment shown 
in Figure 2, three tabs 42 are shown that extend perpen- 
dicular to each other and are disposed in a common 
plane. The tabs 42 may have at least one beveled edge 46 
to facilitate engagement of the tab 42 and the clamp 20. 
More specifically, the beveled edge 46 helps the tab 42 
enter the aperture 26 of the clamp 20. 



[0029] Referring to Figures 2 and 3, the engagement arm 34 also 
includes an engagement surface 48 that is configured to 
transmit force to the first tab 22 of the clamp 20 to re- 
lease the latch 28 and allow the clamp 20 to shift from the 
open position to the closed position. The engagement 
surface 48 may include a cover 50. The cover 50 is free to 
move relative to the surrounding engagement surface. 
The cover 50 may have any suitable configuration and be 
made of any suitable material, such as steel. In addition, 
the cover 50 may be made of a material having a hardness 
greater than the engagement surface 48 surrounding the 
cover 50 to improve durability and better withstand wear. 

[0030] The engagement arm 34 may be supported by a support 
plate 54 that provides support and rigidity during en- 
gagement of the clamp 20. The engagement arm 34 and/ 
or support plate 54 may be attached to the housing 32 
and/or each other in any suitable manner, such as with 
fasteners or adhesive. 

[0031] The sensor 36 may be disposed between the cover 50 and 
the support plate 54. The sensor 36 may be of any suit- 
able type, such as a load cell or a microphone. In the em- 
bodiment shown, the sensor 36 is a load cell that detects 
force transmitted through the cover 50. 



[0032] The tool 30 may have a "wired" or "wireless" configura- 
tion. (Characteristics associated with the "wireless" tool 
will be described below in association with Figure 6.) 

[0033] | n the "wired" embodiment shown in Figures 3-5, at least 
one wire or cable 60 is connected to the tool 30. More 
specifically, the sensor 36 is connected to a cable 60 that 
is connected to a power source 70 located apart from the 
tool 30. In addition, a signal indicative of the engagement 
of the clamp 20 may be transmitted via cable 60 from the 
sensor 36 to a monitoring device 72 that may include a 
microprocessor or electronic circuit for processing the 
signal. 

[0034] The cable 60 may pass through a cap 74 located a second 
end 76 of the housing 32 opposite the sensor 36. Option- 
ally, the cable 60 may pass through a flexible conduit (not 
shown) that is coupled to the second end 76 of the tool 
30. 

[0035] Optionally, an amplifier 68 may be used to amplify the 
signal from the sensor 36. The amplifier 68 may be dis- 
posed inside the housing 32 or be located apart from the 
tool 30. The amplifier 68 may be of any suitable type, 
such as an Entran 1AM amplifier, model number IAM- 
15/15/50-1W-/LO.25F/C. If the amplifier 68 is located 



inside the housing 32, it may be secured in place in any 
suitable manner, such as with foam, clip, or by physical 
contact with the inside diameter of the housing 32. 

[0036] Referring to Figures 3-5, the operation of the tool 30 will 
now be described. In Figure 3, the tool 30 is shown with 
tab 42 in engagement with the clamp 20, which is latched 
in the open position. Specifically, tab 42 is inserted into 
the aperture 26. In Figure 4, the tool 30 is moved such 
that the engagement surface 48 contacts the first tab 22 
of the clamp 20. More specifically, the cover 50 is shown 
in contact with the first tab 22. As the tool 30 is ad- 
vanced, additional force is exerted on the clamp 20. When 
sufficient force is applied, the latch 26 is released and the 
clamp 20 is permitted to shift from the open position to 
the closed or clamped position as shown in Figure 5. 

[0037] when the clamp 20 shifts to the closed position, the first 
tab 22 moves away from the engagement surface 48 and 
the cover 50. As a result, the force exerted on the tool 30 
decreases. This force is detected by the sensor 36. The 
signal generated by the sensor 36 reflects the decrease in 
force when the clamp 20 is released. This signal can be 
processed and used to activate an indicator representative 
of a successful clamp release. The indicator may be of any 



suitable type such as a light, buzzer, or counter. In addi- 
tion, the signal may be stored in a database. Alternatively, 
failure to obtain a successful installation signal could be 
used to halt a vehicle assembly line. 

[0038] Referring to Figure 6, another embodiment of a hose 

clamp installation tool 130 is shown. In this embodiment, 
the tool 130 includes a housing 132, an engagement arm 
134, and a sensor 136. The housing may have any suit- 
able configuration and be made of any suitable material 
as previously discussed. 

[0039] The engagement arm 134 may be disposed at a first end 
140 of the housing 132. The engagement arm 134 may 
include one or more tabs 142 and an engagement surface 
144 as previously discussed. 

[0040] The sensor 136 may be disposed in any suitable location, 
such as in an aperture 146 located in the first end 140 of 
the housing 132. In one embodiment, the sensor 136 is a 
microphone that detects the sound that occurs when the 
clamp 20 shifts to the closed position. The sensor 136 
may be disposed near a perforated cover 148 that is dis- 
posed over the sensor 136 and aperture 146. 

[0041] Ljke t he embodiment previously described, the tool 130 
may have a "wired" or "wireless" configuration. A "wire- 



less" tool includes a power source 150. The power source 
150 may be of any suitable type, such as a battery. In ad- 
dition, the tool 130 may include a transmitter 152 that 
transmits the signal from the sensor 136 to a receiver 154 
located apart from the tool 130. 
[0042] Optionally, the "wireless" tool may include an amplifier 

156 and/or a display 158. The amplifier 156 may be used 
to amplify the signal from the sensor 136 and may be dis- 
posed in the tool 130 or located remotely. For instance, 
the amplifier 156 may be incorporated with the receiver 
154. The display 158 may be of any suitable type, such as 
a light emitting diode (LED) or a liquid crystal display 
(LCD). 

[0043] a cable 160 may be used to connect the sensor 136 to the 
power source 150 and/or transmitter 152. The cable 160 
may transmit a signal indicative of the engagement of the 
clamp 20 from the sensor 136 to the transmitter 150. 

[0044] An end cap 172 may be located at a second end 174 of 

the housing 132 and opposite the sensor 136. In Figure 6, 
the end cap 172 is shown threaded into the housing 132, 
but it may be secured in any suitable manner. 

[0045] The tool 130 operates similar to the embodiment previ- 
ously discussed. First, the tool 130 engages an open 



clamp 20 with tab 142. Next, the tool 130 is moved such 
that the engagement surface 144 contacts the first tab 22. 
As the tool 130 is advanced, additional force is exerted on 
the clamp 20 until the latch 26 is released and the clamp 
20 is permitted to shift from the open position to the 
closed position. The sensor 136 detects the release of the 
clamp 20. In one embodiment, the tool incorporates a mi- 
crophone as the sensor. The microphone detects the 
sound created when the clamp 20 is released and pro- 
duces an appropriate signal representative of that sound. 
This signal can be processed and used to activate an indi- 
cator representative of a successful clamp release. The in- 
dicator may be of any suitable type such as a light, 
buzzer, counter, or message displayed on the display 158. 
In addition, the signal may be transmitted and stored in a 
database. Alternatively, failure to obtain a successful in- 
stallation signal could be used to halt a vehicle assembly 
line. 

[0046] while the best mode for carrying out the invention has 
been described in detail, those familiar with the art to 
which this invention relates will recognize various alterna- 
tive designs and embodiments for practicing the invention 
as defined by the following claims. 



